In vivo transient rise in plasma free fatty acids alters the functional properties of alpha-fetoprotein.
Previous in vitro studies have shown that unsaturated fatty acids (UFA) induce conformational changes in rodent and human alpha-fetoprotein (AFP). To determine whether such changes in the binding and immunological properties of rat AFP also occur in vivo, plasma free fatty acid (FFA) concentrations were increased in young male rats (15, 21 and 28 days old) by acute i.v. injection of heparin (200 IU/kg). Plasma estrogens (estrone and estradiol) did not change after injection of heparin. There was a large increase in plasma FFA 10-20 min post-heparin injection, with a return to normal 60 min later. This transient rise in FFA plasma was associated with a 50% drop (P less than 0.001) in the binding of estradiol to rat AFP of 15-, 21- and 28-day-old rats by reducing the number of binding sites (P less than 0.001), leaving the affinity constant (Ka) unchanged. FFA extracts from post-heparin plasma induced similar changes in estradiol binding to purified rat AFP. The rise in plasma FFA induced a loss of AFP immunoreactivity, in 21- (P less than 0.001) and 28-day-old rats (P less than 0.001), but not in 15-day-old rats. This age-dependent response correlated with the FFA/AFP molar ratio (38 in 15-day-old rats, 388 in 21-day-old rats, and 5600 in 28-day-old rats). These results indicate that an in vivo rise in FFA induces rapid and reversible conformational changes in AFP which may modulate the endocrine and immune function of this oncofetal protein.